Abstract: 44 species of lichen-forming, lichenicolous and non-lichenized fungi are reported from the Novgorod Region, 34 of them are new to the region. Leptogium biatorinum is new to European Russia. Nephromopsis laureri is red-listed in Russian Federation and should be included in the Red Data Book of the Novgorod Region. Most noteworthy records are briefly discussed. Two species -Collema callopismum and Hertelidea botryosa -are excluded from the lichen list of the Novgorod Region.
INTRODUCTION
The present paper is the outcome of one-week field excursion in June 2012 made by the first and second authors, and of the revision of earlier collections by the third author. During the excursion we visited the northern part of the Novgorod Region, close to its border, and investigated the lichens of the most wooded and remote area in the region. The most important findings are presented in this paper.
The lichen diversity of the Novgorod Region has been studied since the end of the 19th century. The first lichen collection of about 50 specimens was made by the botanist V. L. Komarov in 1889-90 in Borovichi district (southeastern part of the region). Komarov's collection was determined by A. A. Elenkin, V. P. Savicz and himself, and stored in the lichen herbarium of St. Petersburg Botanical Garden (Komarov Botanical Institute RAS at present). In 1910 Savicz continued the lichenological studies in that district; his collection included ca. 170 samples. Some years later Savicz published an important paper "On the lichens of Novgorod Region" in which data on 140 species were presented (Savicz, 1914) . According to the herbarium and literature data, 156 lichen species were known for the territory of the Novgorod Region before the comprehensive inventory of the lichen flora was initiated in 1995 by the third author. Recent data on the regional diversity were summarized in "Cadaster of flora of Novgorod Region"; the book contains data on 283 lichen species (Kataeva, 2009) . After that, some additions were published (Kataeva, 2010 (Kataeva, , 2013 Gagarina & Stepanchikova, 2013) .
In the present paper 44 species are listed, 34 of them are new to the Novgorod Region. Today, lichen biota of the Novgorod Region is known to comprise 336 species.
MATERIALS AND METHODS

Study area
The Novgorod Region is a large (54 501 km 2 ) part of North-West of European Russia, located between Leningrad, Vologda, Pskov and Tver regions (Fig. 1) . The western part of the Region is represented by flat lowland with Ilmen' Lake in its centre. Eastern part has more rugged relief, since the watershed of Baltic and Caspian seas (Valday Upland) is partly located there. Phytogeographically the Novgorod Region belongs to the hemiboreal zone -or, from alternative point of view, the northern part of the region is situated on the border of hemiboreal and southern boreal zones (Sennikov, 2005) .
The territory of modern Novgorod Region has a very long history of human activity. It was generally more inhabited in the past and forests were more intensively cut than in the neighbouring regions. At present, only small patches of oldgrowth coniferous, deciduous (broad-leaved) and mixed forests have remained in its territory, and these are scarcer than, for example, in the eastern part of the Leningrad Region. Only some of these key forest areas are protected.
Over the last years, the forests of the Novgorod Region are encountering a new prob- lem: the regional net of protected natural areas was re-organized, and some valuable territories lost their statuses. Recently several protected areas were restored, but the problem of nature protection in the Novgorod Region remains dire. Therefore, any information on the regional biodiversity, especially on the distribution of rare and endangered species, is important.
Collecting and identification
The largest part of material was collected in June 2012, in Khvojninsky district of the Novgorod Region. Representative specimens are deposited in the herbarium of Komarov Botanical Institute RAS (LE). Lichen substances were analyzed by standard technique of high performance thinlayer chromatography (HPTLC) using solvent systems A, B and C (Orange et al., 2001 (Nordin et al., 2011) , Latvia (Motiejūnaitė et al., 2006) , Lithuania (Motiejūnaitė, 1999) . The species is characterized by (granulose-) squamulose-crustose thallus (Fig. 2) , submuriform colourless spores and by inhabiting calcareous soil or rocks (Jørgensen, 2007) . . L. pulmonaria has a wide distribution throughout the whole country, but in most regions it inhabits relatively old and undisturbed natural forests. The typical communities for this species in the NorthWest of European Russia are old-growth mixed forests with aspen, spruce and birch with high humidity (Andersson et al., 2009 ). In Novgorod Region it occurs on trunks of aspen, spruce, oak, elm, birch and rowan, and usually is presented by numerous thalli from tiny to large ones (15-20 cm diam.). So far the species has been reported from eight localities in the Region, and most of the records are rather old. (Pystina, 2003) , Republic of Karelia (Fadeeva et al., 2007) and Leningrad Region (Stepanchikova et al., 2009 ). The species is much more common in the Urals, Southern Siberia and southern part of Russian Far East, as well as in the central and southern Europe, southern Asia, South America (Randlane, 1994; Red..., 2008 Kataeva (2002; 2009) ; the specimens were re-identified by C. Printzen as Trapeliopsis granulosa (Hoffm.) Lumbsch.
DISCUSSION
Most of the species presented above are typical for European boreal forests and (except Fig. 3 . Nephromopsis laureri on branch of old spruce. The majority of the investigated localities are biologically valuable (Andersson et al., 2009 ) oldgrowth relatively undisturbed forests which are rare in the region and should be under protection. Especially noteworthy is the spruce forest on the northern border of the Region (locality 6) where Nephromopsis laureri, Evernia divaricata, Alectoria sarmentosa and ten more indicator and specialist lichen species were found.
The studied localities in the northern part of the Novgorod Region are in the managed forest areas. Many of valuable forest patches are surrounded by secondary stands, only a few of them represent more continuous old forest communities. The most effective way to protect such fragmented forest patches is the forest certification, as well as the development of a network of regional protected areas. Further inventory work is important for revealing and protection of the regional biodiversity.
